A direct relationship was established between the rate of uptake of isoniazid and the action of this drug on in vivo mycolic acid synthesis in Mycobacterium tuberculosis H37Ra. would expect a low concentration of INH to act rapidly on this enzyme system. In this report we show a direct relationship between the rate of uptake of INH and the time course of the INH inhibition of mycolic acid synthesis in M. tuberculosis H37Ra. Careful quantitation of our results reveals that a very low uptake of the drug is sufficient to cause a rapid inhibition of the synthesis of the mycolic acids. 
A direct relationship was established between the rate of uptake of isoniazid and the action of this drug on in vivo mycolic acid synthesis in Mycobacterium tuberculosis H37Ra. The rate of uptake of isoniazid increased linearly with its external concentration and appeared to reach a maximal value of 52 pmoles per hr per 109 cells at an external concentration of about 13 ;M. Correspondingly, the rate of inhibition ofmycolic acid synthesis increased with the rise in the rate ofuptake ofthe drug. A 50% inhibition of mycolic acid synthesis occurred when the uptake of isoniazid reached 5.2 pmoles per 109 cells. Calculations showed that this level of drug uptake represents an internal cellular concentration of 9 ,uM. These results show clearly that the action of isoniazid on the mycolate synthetase system of M. tuberculosis is rapid and that this enzyme system is highly sensitive to the drug. aseptically to a log-phase culture to a specific final -drug concentration. Samples were taken to assay for the in vivo MS activity as previously-described (10 The kinetics of the inhibition of the MS activity by INH (Fig. 2) indicates that the rate of inhibition of MS activity by INH is concentrationdependent. Using various external concentrations of INH, we obtained a family of curves similar to those shown in Fig. 2 . The time of drug exposure at which a 50% inhibition of MS activity occurs was then determined and is presented in Fig. 3b as a function of the external drug concentration. This plot shows that as we increased the external concentration of INH the rate of inhibition of the MS activity increased, and this effect became constant at about 9 ,UM INH. At this point, a 50% inhibition of the MS activity occurred in 6 min. A definite relationship can be seen between the rate of uptake of the drug (Fig. 3a) and the time required for a 50% inhibition of MS activity (Fig. 3b) The demonstrated action of INH on M. tuberculosis as presented here and in our previous publication (10) satisfies two important criteria for explaining the mechanism of action of INH (9): (i) the drug is specific in its action against the mycobacteria by virtue of its direct action on the MS enzyme system (a system that is unique to mycobacteria), and (ii) the inhibitory concentration of INH 
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